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English Abstract of KP200 1-0099909 



BINDER COMPOSITION FOR ELECTRODE FOR LITHIUM-ION SECONDARY 
BATTERY AND UTILIZATION THEREOF 



A binder composition for use in producing an electrode for lithium-ion secondary 
batteries which comprises: particles of a polymer which (1) has structural units (a) derived from 
a mono-ethyl enically unsaturated carboxylic ester monomer and at least one kind of structural 
units selected from structural units (b) derived from a mono-ethylenically unsaturated carboxylic 
acid monomer and structural Units (c) derived from a conjugated diene monomer, (2) has a ratio 
of [structural units (a)]/[structural units (b) + structural units (c)] of (99 to 60)/(l to 40) by 
weight, (3) has a total content of the structural units (a), (b), and (c) of 80 wt.% or higher based 
on all structural units, and (4) has substantially no structural units derived from a mono-ethylenic 
aromatic hydrocarbon monomer; and an organic dispersion medium which (5) has a boiling point 
at ordinary pressure of 80 to 35 °C and in which the polymer particles are dispersed. When an 
electrode produced with the binder composition is employed in a lithium-ion secondary battery, 
the battery has a high capacity and excellent charge-discharge characteristics at high 
temperatures. 
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(2) ^2:^^(a) / (^S^(b) + n^^Kc)) = 99~60/l~40((a) + (b) + (c) = 100 91 ^ ffs|)oH, 

(3) ?£^(a), ^S^(b), $ ^a«fl(c)S| WW} # >fl*M 80f£% °1#°J 

(5) ^JHHM a)^ol 80t:~350X: < ?l -fM-g-^fl^ofi ^j-g- s^j o. s el-f-o]^ ol^^] 3^"g- «V 

<?]CH oj 2:^-§~fr AM|-«H ^l2:S|fe ^-§r ^-u)*}- <>l*]-^*lfe Jl-Sr^l^ 3.31, 

3 MM 

-g- ^^-8" «>?1C1 «J ZL^JSl ol-g-ofl ^-SV $o]t}. 

"11 

ale, iiB^ ^^14 ^cfl^Sj-, PDA -f-sl ^^IM ^3 iL?s]Ji 544. & 
nfic-ll, o)^ ^^^t-g- i«§sK ^§5}-, 51^^-S}-7> BB>S7fl ^l^Sjjl °XJL, o]o\] nj-^- &]-§-o]-2_ ol*>$*l( 

°i n, T &*h ^ ms. o^hs. ^-7i^ *}2m *gsL7} safe ^j^^i -8-3-7} #3*1 ^sui 5a 

^efl-^&l, °l*V^*l-8- ^^-(ol^K i}#i>] o| e|i ^-).g. *}°ltfjZ l-B^l^elR!! t-¥-J2.2MH.(°l*h 

r PVDFj efi ^)ol ^--33.2.3. &°1 a>-§-5]ji si^l #x)2] i^^M StM^i #£-*V nfl-g- 

°1 3*1 &fe^. ^ ^^oi] 7i<ysBr ^ 743. 34. 

n .at} JL^fe-?! ^^17]- ^^.S>H, PVDF» ifl^SHr *}°lv]2) ^«fl^li 91°-*), ^} 

^ <H]^t)la ^-^7l# iL-fHlfe #^11- ^l-8-S>^ ^^l^l- ^^l^ 

^av^o} 0.^5]-^ ^oflA-i ^e) <S^-sl:n. sU4. §<H, ^3K^ ^^HH -R-Bfl^fe 40^% 

^^1-<H ^<H^lfe ^-*l^-7ll sg 6-223833^ oH^iffl^ It^i ^sHH ^-efl«Vfe ^« 

40^% ^-B-sRr *3L^ 7->sa.^A> oil^Efls ?t^ti ^^1^ ^"i^^ l$rS.ty 

v]7}sL^^C2L~ ofl ^Bfl 3)^-^1 # ffs}^ <a<H^lfe ^^lCa-H-^- ^-*1^-7fl ^ 6-325766^1 ^li)-§-^ ofl^^l 
^ Mfi ^^Hl^1 -B-2fls>fe £L-e-s>fe w>^ciS §Vfe ^^1 ^1<L>5]^ 5U4. °1 ^i^S 

s§ 8-287915J: ^il), ^Ej-Hl-^^l • ^-e)-^ Jl-^-Ca-g-^- ^-*1^-7fl 3g 4-255670S ^-li) * 
21 f^*fl£ A>^-sVfe 5jol ^o>slol ol <q. ^-o. avoid* AV^-«>c^ ^}^o] o^om 

^ ^^lsH ^Q^oM, ^-i-^^lel^ ^^«>1 PVDFid- o^sfl^l i^^-oll, -f^rtV ^^l^fe, ^-^1 ♦SJLtb ^ 
^-^^ fefe -8-^=* Sa4- 5£t!-, °l5l^r «>'?14fe PVDFSf ulSSfl^l ^«H£ 

7}T^, *tt*H7> ^7>^ 0>U)E1- ^«l*fl-7> 7>^*>Cl-. o] nfl^-ofl, o] a] ^ ^^)^ H>*lCiS. 

7lrfl5lJ7 5^ 4. 



^cfl^'S-^ ^<H1 StZ 0 !^, ^t!- ^-^1 501C ol-^S) JL£:2l& -§-ofl^ Af^vf ^Sl^l 

5)o] <£z\. =L#\Sft, o]u] ^-<>mo_g. ^a>s}31 PVDF# aj-ojcis. ^12:?!: ^-§- ^V-g-^: el#°l^r 61S>^1» 20 
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■& -#7) PVDF5L t^S)^ f^l* >M-g-SH #^-§r <>l-§-^ ^£ 

ofl^s) JMI-fr ^H^SWl -SM^lJl o^Tj s]-d) ofll^^ U:3H^ #=8=*1]«(M ^-^S}^ 

*1>~WI #Jl, ^%7\7\ C)-^ #^fls>Jl 5Ufe f^HHfe 50X: °HHMa| AV°1# o) cfl^-^^S. *)S> 



^8*1. ^l^fl WO 98/14519J: ^.M.°1H, t-^^] tfltb ^#5]^ ^S^o] 50 % o^o] f^j-i-, Aj- 

^ls. ^1-8-^ <2<H*lfe 3*1-1- -tt£r<HH ^V-g-s^ -B-^1*>7J 50°C 



li^ i-S^Ha] ■f'rtt e1#°l€r ^71 3*IH oji^^s.^ ^ #^-§- 

°1^7ll 5]-^ ^. ^-^011 o)*.V, ^ 

♦ Ji-fi-sl-Ji, 

(2) f£efl(a)/(?£ftfl(b)+?£«fl(c))= 99~60/l~40((a) + (b) + (c) = 100 o.S ^-fS] 

(3) ^S^(a), ?2^(b) ^ n^'SWKc)*] ^17> ^1 ^a^ofl cflS>^ 80^^% ol^J-o], 

(4) 2-^i^^iAj Bj-*j=i <£sH^ ^xO^a) -B-eB«>^ n'a^fl* ^l^^s iL-B-sM ^ ^r^^l «a^7>, 

(5) 80X: 350X: ol*>^l -^7]^^^^ g.^^ ^-i- *3 5>fe El#ol^- ol^>^^l 

^14 t^lS ^>7l ^^-i- A>-g-S>o^ ^l^Sl^ ell-Ol^r ol^>^^l7> ^l^Cf. 

1. «K!cl 
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£ t^s} *}<>)v\ 35-S#£ mSifr <Q*l7} WW al^ol 80TC-3501C21 -fr7|^pfl^o)l ^->t»-5]<H ^ 

*ii < a^>^ o ^°i^. s^*^^ ^vfl-^-a- ^# f^ani cash, ^.s. o.2~8o^%, ^^sHm 0. 

5~70#^=%, HCf n>^a]*M)fe 0.5~60^^%olcf. 



«J}-«8=^ ftSH^ <a-^*ll°fM -R-eflsHr aj^o.^. #<>H. ^a^fl a, b, ^ c^l 

°1 f^l^l 3 ^^aW 80#^=% <>i^-<y 



^J^-SAi zi^S] ^■Sfl^oi 6\]s.^ iE)*, o-. m-, ^ p-°ll^^El^, a -^l^El^!, 2,4-^^^^^!. 0~. 
S^o S s-prs^l ir ^^r, S.Jno|^#3 ^3H=-4i £:^HH -ft-efls-Rr ^cj- <H 7>, f^l^l £ ^p- 

#3 3t«-*M SHr ?H 7>^ u>^^. 



,g- tJ-tgoll f^l^T-Ff^ ^flaSI- n^i&fl b ^/afe c2l Hl^r a/(b+c)((a) + (b) + (c) = 100<J] 3-°-^ ^ 
«3=«1)£ 99-60/1-40, 99~65/l~35°H, »>^*»ll^ 98-70/2-30^1^. 3E«r, ^2^a, ^J 1 

ZLBIjI, 5Lii«l|«a«^ <&3K^ 'eWHH -R-2fl*Rr ^2^S+ ^^Jt!: qEl7lt Ji-RrSHr 

Ai -R-efl^fe ^-2^S. ^3 ^ ^©1, jr^-oflA^ 1,14 <j}.^^ Afo)^ mAj «.c^*Vcf^ ^ofl 



SLi^lH^ fis^ ?>s^aV ^^BflH cj^HlAi -R-eflsHr ^4)(a)t -¥-^*>fe 
^71^1 °J-^7] SEfe ?2^7l» Ji-PpSl-fe o>a^-?4°fl^BllS., D flE}3.1ti-°ll^Ell = , 3^g-iH]^Bfl = 
1^11 Aj ^-is} J2.^>a^.AjAV ofl^Bl] e 7 > o^cf. ^ ^- 2.^oi]€l^ 2.ii?>s^^: -a:^ £fe ^1«: 0 a v ^^^ 

cj^l^ ^-^l^ol ^l-Hl^Vnll^, ol-H^^-olU, of3|^£Sl, ^3^^-ol^ns.^, o]-3^^in— 

Oj-a^Aj-ol^tL^, 0)-£ i ^AV n _ 0 |.> i ] i O^^AVol-to}-^, ^ A> n _ Sfl , A> 2 - Ofl ^ «j _ 0 ]. 3 ^ A]-^ C S. A ] = ^ 

^, *>3^^^-^ 6}3StHitfl = ; piiEi-ai^oM, "llE}aiii-Es|, ^I^^avoi^^ 

^, ^lEl-H^^n— ¥-1, oflEj-B'ti'tf-ol^li, °\M3-H&n-°}^, *\W3.*&li°}^°}^, ^3.^n-^, ^MS.^ 

HS-i-Aj-f u, ass^-n-oi-'a, a^AVoi^o}.^, as.#Av n _sjAj i 35-^-^2 

^«j^J, HS^^lJEL^-AlHS^ 3S.^°lliEll = ; "flEl-H^^oll^oM^ofl^, ollEl-H^^ofl^^lii'Hl^ 

f-S] o}nlii7l ^-fr "|E}3M ofl^Blle; "H^-AH-el ofl ^^!^e)#2.iinl]El-3^ $}°) S. ^^A^l ^-fp nfl El-3.fi # 

olliBfls; =.0) 5L^l^^lAj i^efi^^ <gQ Sfe ^l«: 91^ ^^37). oj^cf. S^-, <g-# ^7l#°ll 

^71, ^^AV^.7], -g-A].^. 7 l - o^ ^1^.71* ^ ^^711- Jl-B-5>ir (^lEl-)ol-3^^1iB)le ^ *1 S-^oll 

^^!Aj «- £3 ^ a^n^^-^^V o)liE))3 ^<HlAi£, ^^lf'ofl Q±.^r 1-12, a>#^*Wl^ 2 -8 Si ^«7l» 
("HEl-)o>3^Ai-oiliEll h 7 > SLis] aj-^svcf. 
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?^<d! ^^H^l -S-SflSVfe n'i^Kc)* -f-^SHr ^^1^ <^)S^, 1,3— <?fl, 2, 

3-^)61-^^, oliH.^!, 2,4-«MM < 3, 2,3-^^1^-1.3— ¥-^<a. 2-«fl H-1.3-- ¥-eM <a, 1.3-fl 

-a^HM- 2^ °l^-§- a*M?M A}-g-*}- ^ 

cf^|b4 ^S'JHHc £^t 1/99-99/1, «>^S>7)1^ 10/90-90/10, J£i} ta]-^*].^^ 30/70-80/20S) a] 

i^sffe ^tHlfe ■f^r'Sfl^, «>^*V4. 



ol-aHiHHH f-Sl SBj^a^^iBfle; 7 >S^ #^17} Xicf. ^S^dfe # ^S^^Hl tflSH 20f^% 
°lsK HV^Sl-7fl^ 15^% iL4 4^*>7flfe 10f^% o)f;}o) aj-frs. f^l^T-Vf^ ^Afl5V£.s. ^- ^ & 

ol^<Hl^£ ^2l^d7} 0.1^% HV^2]Sl-7flfe 0.5f^% ^l^, w>^*>7fl^ lf^% Hl-^s. 

^flS}- 1 ?!. ?>^« Jl^HS] A>ol^ S^o] ^0^x171 ifl^l h^sv^-. 



^^ofl cfl*M 15^^=% ojsK Hj-^SJ-Tllfe 10^% olSK Jicf wl-^Sl-Tflfe 5^^=% °|S> ^£3] al^S ^7-fl 

7>H^^1 <y7>olO^£ tfl^iSfl^Aj =ol o-^t!- a.°l7l nfl^-ofl 7 >S <y7,>7> H}-^ tjj-r}. 



<4 -g-^t}"^. ^]B)-3^2-oll^«!^Ma^^ ^•^^1, ^>a^^2-^l^«]^MH^-tV/o111^!^-el#^°i|El-3«^^ 
S **«-afl, f>3^^-2-<Him®l^/f>3^'a:SlS.^AlxcsW 0 ]-aim^> °l-2m^ < Hl! 0 M^ < Hl ^VH^ 

^f 1 ^-^, ^^15s)o)l^^^-e1^a.i 1 pllE|-B^e|lolE/o>H^A>. -g-^^-sil, 3SRV2-1SS|^/43i^ 

^^}, °}3.^2-<t]Q^/<>}3-n3&"J[ii\9l# « : >>3€'5+2-<^l«!^/ <s >H^'t>/B|)El-3m-ii ^1 

EfHt^-oll^^^/oVH^AV/^ejioiA]. -g-^Afl, ^lEfHU^-^l^^-a/ol^xf. ^-^^-sfl, o]. 3 ^AV2_6||^a|Aj/ 

°I|E]-3L1H+ °>3.^^V2-ofl€«?'a/' 3 fl^H^ofll °>3 li ^- Jf ^/oH E^a ^[^: 

°Va^^2-^^s!^/^E}-al>i}- o}^^2-^^^M^3.^/d\)%^s]^v\)^3.^]o}^. 

Di)s.Ai§el^^^l#eli-2.icD)iE[-H^BllolH/°fl^3l-tl- as^- ^-2-^11 ^^^/"H^^^ ^f 1 ^^)). °>a^ 

-a- 2-ofll«!^/HS.€-i}- t >fl€/°fl^H^'iV 'flEl-H^2-^m«!^/*1-a^'t!-<ill€/^^3m-t>/S^ 0 1l€'a#^ 
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a_V o>H^2-<H|m^^°Va%L^«/HS*^*eM««53#3°>311^<>lS d V3^-a-¥-l/ 

35 .5.A>/ B e) D )|E]-i-iS^-Ee|< 1 l. 3 i^ 3 i)ole ^-f^*H, 6>asi -9-2 -*1|«*|<a/«-2|| ^Hli^-ofl "fi^ 

1^2-°1]€^/i,3-^b}-c|<>!1 ^^-*t), o>a^ti:2-o)l^«l^/o>a^-t}-°flWi,3-^-Ei-xq<a ^^-*fl, «}ai^l 

/l.S-WH! *^-a0, ^Ef3«-a-2-*I|^«|'a/1.3-¥-Bfcl« ^a«-9-2-<>(|^«!^/l,3-^-El-^on/o)l^ 
«^B|*cHEfH^ifl<>lS -g-^^l, oy3^^2-ilS|'aM3t'tV«l HSAl £S€/l,3- : ^g-f^l, o> a ^A> 
c|ofl^d].nii t o|]^/i > 3-^.El-c]<a ^-#^1, oil ^•Ali-e]oji^^i^e|§ 2 .v [ . ^^3^51)01 E/ 1)3 -«.E^tq<a ^tHl, 3£ 
^2-^l«I^/1.3— ¥-^^1 *^*0, *>a«-a-2-«Hll«| ^/3S.^<HlWl,3-¥-Efcl«a «>3-1^2- 
ofl^^^/«>l-am^€/l,3-Y^<a/#^ 6 il^€#2ll-^« > l-Hlel]<>lB °>3«Wi/1.3-- 
iffl^ ^^*fl, °}EL^2-^mWl,3-ttz)<&Mn3.^t} *>3^^-2-<Hm«l^/1.3-^-^cl<a/Se1)?l 

^#*H1, n||Bl-3^2-^^«|^/«>>a^^/l,3-¥-Bl-cl4 ^^3^^2-^ 3 W^ell 

tl-tt ^f^*fl, «l-£H^-2-<Hl^«l^/o)^5.^! ^tMl o}- 3 ^ a>2- °11 H «i Efa^-tir^l "i/ 0 ) ^tMl, °> 

chi^-hIshhs. ^iHl, °flEi-H^^-2-oi]^«!^/ol-a%^*l^^=s.€/oi^=^i ^i^ifoM 
*§^*o, <>l-3^-a-2-oll ^«^^/aas^Mia/°li:H« -g-f-^l, ^)E+Hl^2-<^^/<4a^ < HlW°l:£H 

Ef^«a **tf*| f o>3^^2-^l^Aj/o]- 3 ^Ai.oil^/6> a .^AV/i i 3-«.E]-q<a *^*fl, *>3^^ € 

&MQ^e]%^v\M3-^ii\}°}^/<>}^*^ ^^], o>Hl^2-^ll^^Mal^is.s. A |H S ^/oi. a ^AV/ li 3_«. 
^«>lS/«l-a*^/1.3— HS.§ A >2-ofl^«?^/o>3^'iV/ol4i=^! *^Mfl, o}H^^>2-°)l^^^/3 

sftn €/°>3^^v/i ,3 - ¥■ Efci <a *^*n , o>a^^>2 - °n € «! -a/ova^-tH m/ova^-a/s si °ii m <»>a^ 

5flolB/l,3-^^^<a -g-^ o>H^^-¥-W 6 >H^^wl'dSl!Wl,3-?-El-cloJ ^tni, ovai^-^im^^v 

tl2-11S!IM3M/t!ll^/l,3-- ¥-El-cl<a o|)El-3^^:2-<»im«!^/ 0 lEl-e-tl:H^H^l °>3. 

«-S2-<H|««l'a^^a«'?iA,3-Jf-E|-tl« *^-*0, <>]-3.^2-<^^^M^3.^^M^3.^M^S.^. ^ 
Wl, a }3.^^-WM3.^/°]±^ °>3l^2-ofl^«!^H1^3l-t>/ 1,3— ¥-^<a §-^^1, »}3l 

aV2 - ofl U «j aJ/dI] El-Hl-tV/ofl t ?l#el ^ tifl Ef£l^ 2fl 6\ 3/1 ,3 -¥-^ <a ^^^1 , ^1 E|-aii-a-2 - -HI ^ «| aJ/o)-3^aV 

^e) oil ^ ^i^-ei efl °1 s./^ Bf^^^v/i ,3 -^-^^ 31 -^f^l, asf^-m^^/lEl-aitVi.a- ¥■ 

El-^-a ° ^ ^>2 - ^ «1 ^1/3 ^loll ^/Pll Efa. 1 -9/1 , 3 - -sf El- <a ^^1, ^Bl-3.^^2-ofl^«!^/o> 

3.1^1H^Hm^/l-e1<i|1^5ffl^e1#^«>>3^BiloiE/i ( 3-^-Ei-ci«a ^a^^W^E+a^^Hl^'a 

o>HH+2-«fll«|'a/3S.*-tt/ol4i=€ «*>3.€-t!-2-<^l 
<+/l,3-ol4t=ia *^*fl. °>a.^^}-¥- «/HS^/1.3-¥-Efcl« °«El-3^2-ofl€«!'a/aS.€-'iVH^H. 
€ ***«0. °>al^2-^l^^^/HS§^/'Hll^^-ell-cl D )lE]-HlBll<>lH/l,3--¥-^ < a »}3t^2-*l^ 

/3S-&#/*2Hli^#3#^ 0 >3^<>lWl,3--¥^«a °l-H^^-¥-^/a.S-^A>/e^ D flEll-ns^:Ee)o> 
aleHolE/ol^H^l ^^^-^1, fl-a* A V2-^'a^^/'a-e1)<aA]./ 1 3 _«.El-cl<a -§-#^1, o>a^-9r2-ofl^«!^/^lE}5l 
^^lW^eHolAV/i s-^Ej-d^ ol-a % ^ W£ ell °J -9/1 ,3 - el-ci 3! 0 >a^^>2-^^«!^/ 0 l 

$\z\v)<# ^}3.^^M^^ ^^1, ^a^-9-2-^^^^/1,3"^^^ ^-^^-^1, o>H^^>2-°fl€ 
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Wi,3-3ffl^<a/^al^^l^! °>a€^2-ofl^«?^/ol-a^^/i > 3-^lEi-ci<a ^^l, ^at^-ii^!^ 

-g-f^l, oVa^^2 -<H] >a *« -M/H^^l — H-SSi/Hal *>/ 1,3-4^4 4ait>njii<>Ht1 

3»&2-<>fl««*«a/oVH^<tt/l,3-«3-c|«! •>3«^-^«*^HS*^«/<>>att'a/l,3-«3-c1«! 
*^«fl. °>H%^2-^^^^/oVHl^l€/oV3l^/l-5l<Hl^^^^#^o>3^^o)E/i > 3-^E^^^/l > 3-^^^ 

<a ^f^*)l, ^a^^-¥-€M3^^>/clHl^s3Wi,3-^-^«a/i.3-^E)-^<a ^f^-afl, ^3^^2-<>)l€«!^/ D l]^3 

l-£/1.3-€E^<a ^f^*)l, «»VH^'5+2-ofl^«l^/ol-a^/^-^l?I'tV/l ! 3-5aEl-cl6|[ ot-a^^-2-olll^^ 
/olEf^AV/l ) 3-^!Eftq<ffl ^§^1, ^|E^a^^2-^ll^W 0 >3^^/iH)Efam'?+/l,3--¥-^o!l/l,3-^!Ef^<a ^ 



-8: "gSr iHl^r ^ oHxl^J, SSL -§--§- ^^W^i}^ ^ofl^, -f-A^ ^0.3. f^l 

7)1 ?12:£)71 3£ 5)0,1 7l«ySffe A>S^Cl-. 



el-^sl *il2:*8->3£ ^tsi 5J«- "W, -R-^-Q-lHM- o.s *fla« *r 5a4. °il« »<H, r ^ 

^^-SJ- 7^ 7)1 28t3, Ca-g-^sl^, 71^^ Sf, ^ 7><l^l7l- 

^^1-8-710)) #, g-ibOm -frJMI, 7>S^)1 ^-21 ^7H1, 7flAl^l ^ ^r^» i^Sl S^ol 5} £-3. ^7^1-Jl, S«VS>cxl 
^■^1 ^ iEfe -8-^1^, 5IttV^A-l ^5L# ^-^a] 7| ^ ^-21 wj->3 o__g. 71)^^71^ HJ-^ 

^^1 °J7>71- #o)l &AV€ E^r, -8-71*^1. Aj-g-S).^ f^ft^AS £ t^Sl H>o] 

c-1 ^ # o. - Ojd-. 



-B-^IM- ^-^lfe **Wa. ^f-^ ^1 A>-g-5l^ %°)o]5L ^^l^ol oils^ £01 

■a-^M-H.^^l^^M-Hl-Sl i#<a-C)l*lS -i-Sl ^--tl-OJ; Cl ^-^^i ^A) AVq-E ^-^ Cl^^^i^AjAj-ufE 

# *3l e)-f ^Aj-q-Ef- ^-si ^1^-a].oj ; l- E l^AHi^^ei.o.^<HiE)l = ^3)ici Sl 4Ef.oj > I-bI^h^ 

^.■d 2)1^0)) E|| S^SllolEq-Efl-W =0) 0)lS.Al^5)l0lE^; ^^S-A]-^ . ^0)1^)1 3 01A]-01]> 1 E)1=M-S# < S; ^21^"^ 

o)l ^ ^1 311 ^ ofl Ell l-El^-Aloiiej^^etJllVef-O-^oll^Efle, °\] ^ ^a] n g_3g ^ l-el^#*}-^l s. 

si -?r^l f-ol Xi^, ol5)s.^. ^=-o.sS. 2^ olAj-o. ^^-sfol A^sl-ol^ ^cl-. -H-^q- ^^]3] $7} 

e^-g- ojSlS AJ^^. 4, S J^ U )] i igtgm] ^ 100^^o)l cfl*>^ 9J«Val 0.5. 0.01-10^^ ^£.°H. ^^^^l 4 
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Ol-lOf 1 ^, wV^ajSMlfe 0.1-5^^-?-^ Hl#5. AV^-^c)-. 



*1MM*HS <a«V^o] -frS}^, g-AV^tf, ^^^-oJ| A>-g-S}^ Slo^Sl #^C11, ofll- 2f%A}.^ j ^Aj-oj-s. 

A>Aj o].^.aj. 1 4 B ^. i eI^.^-aVuI.e^. o}i 3 Htf|Aj ^^}s\- efl redox ) 7fl ^^7flAl^s. 

£?h 2,2'-o>iHli«l4i^-E]S.MHl, 2,2'-^wli(2,4-^ni]€«|-5il^.MH^), 2,2 , -o>^Hli(4-°l)^- 
Al-2,4-c)D)]^Hl-2|)sqsm), 4,4'-<>f2:Uli(4-Alo}i Q ^E}. t qAl-) =.oi oJ-SS^^-i-; 2,2'-o>^Hl^(2-o>DliiCl 
= 5.*)^*l = s.#S.efolH., 2,2 , -«>2:al^(N,N-^°11^^!ol : i 1 «.^o].Bl^), 2,2 , -<42tili(N,N , -tHlliia o l:£- ! i L 'S 

*l~g-^ ^ 5d4. f'^flA)^^ Af-g-^-g- cf^l lOO^^ot] cfl*H, 0.01-lOf^ , w>^^7flfe 0.1-5^ 



30~200'C°H, ^tt-M?hfr 0.5~30Al^V ^^l^. o^ff- %?M* f^^lS A}-g-^- ^ 0^. 

zieIji, o]^ ^ o.s. <2<H*lc s^^tt tiftel -g-#(Li, Na, K, Rb, Cs) ^S-^^K ^] ^3.^^ Mr 

(NH4CI -B-71 o).d] 31- ^-#(0,1^0^, cHlo^ f.) f-o] -g-gflJ^ol o} fe « 7 i^ ^-g-oH-g. $ 7 1-*H P H 5-10, 
«V^*>7)lfe 5-9^ *§$)7} 51 5L^- S^lsHH oI^Ja^, oj-^-si ^.^a>^. S ^ AV-g-s}^ ^^l*)]^ «Aj # ^ 

21-Sl ^2hAj(^( peel )7j- £ )£l ^^ollA-1 aV^sl-cl-. 

SEtK ^HH pH^ S}7l S^OllAi ^Qt\. 

3*1: HM-12P(-^^3il-^ , a ^S\^\) 
^3££: 25TC 
I00m« 



pHTllSl "yns^, 30^3 i <L>3sM?14. ^#-?-fe t 33) Afla^S, ^^*V ^"AliS ^}^. 

a^onoll Si*}- 3E^^ 1^ HTgofl 2l«|)Ai ^^-Cl-. P H 6.86<?1 f'Aj ojAj-oj i^ojjo)) ^^--§- ^jxlAl ?] ji, 2> 3«1 ^l-f-Al 
^ 7li# ^171^. 10€-^V ^^l?!- ^, <if^*l» t^<H^ S^^-cl-. 3^01 f^S-Sl^, 3^ olAj- ^1^*1- 

S ^3?t»- #Ala5. ^-^4. °1 ^, 3^^«5flo11 ^-njl, 2,3^i aI^aI^H 7ia» io^^v ^^lt!" ^ 

pH &Al&-gr gl^cf. 



^7l £-A>Al?]i=. ^-71 ^-AVofl^ Aj-oj-oii^Sl Hl^ol 80~350°C o]«K «>^^S>7ll^ 10CC olAj- 3001c 0} 

9. A «l-^*l-7ll^- 1201C 2801C =L%2] 41^^ °1*>^ $X^. ^•^-# t g^ 

^^1 7l7fl^ %S.*}4\ ^A>fe AjoJ-cHlA-lSl Hl^(cJ^^ TC)«H, ±^T^ 0 ] 1*1 ^ ^°lcl-. S^, «1 ^ 
°fl 3-°l 5ife ^"ffe SVtb^l 801C olAjo] 5Ji 71711^944. 



eJ-SHt^t: ^lt(98), n-^ft(125), °lii^-^:(117), n-i\+(150), ^^(174), ^1?>^(194), a -3)^1(156), 0 
-3]VS(163), 6 -3il\dl(161), 1- #5.^^(182), l,2-^]ms.S.^(83), ms.S.^(223), EflH^S 3.^11^! 
(121), aI^s^aXsd, Al#s.^^(H8), ofllJAl^s.JS'&aoi), #S.S.a1#5.^aV( 14 4) ( aI^S-^ajKss), 
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^31(115), <S>3fl(80), t-f-^dll), 0-3^31(144), m-a^J 33(139), p-3^3!(138), iE)3!(145), 

(132), o-#-3.3.«-^-°D(159), m-#SSl-^-^l(162), p-#3.S**Sl(162). ^1^^1(136), =5.^^^1(159), 

^ol^ns^^^l^(231), -?-^^l^)(183), ol^^^afl ^1(173), n-o>'3'a^l(202), ^(152) f-. 



•ar#fl-: l-HS#-i-(97), 2-S.S.#-lr(82), l-^-^r*(117), t— f-^(83), 1-^1"§-(138), 2-^1^(119), 3 
-^H:-§-(116), l-«!^-i-(157), 2-^^(139), 3-0|4hfr(135). 1-^-^(195), 2--^ -§-(179), ^^^(^2 
05), 4-t— ¥-«7WI«(285). A)«S.Jffl^(141), #3^(290) g-. 

°fll°11 1^(80), 2- ^£^(102), 2-«|Al.fe(i27), 3-*Wte(125), ^#5.^^(131), *lS3.*|Al-fc 
(156), Al#s.^-Effe(180), 2.6-c1«fl«-4-flEl-fe (168), o)4i^(215) 

°flE]]5ff-: =S«^Hfls(9i), ^-1*11 Efls (142), oli-¥-^^E))e(123), n-oHHHl = (188), o]^o|-^oflEl] 3(173), 
u)l^ n -c|-^o)lE)le.(100), °fl 1^1°)] 31^(92 ), °)m<^-¥-lHEll = (81), «|«ii-o1-«o|4£-(120). 4|«ol4ioHM 
e)1e(112), 2lim^(170), 1,3-^1^(106), 1.4-cl^-A>(l01) 

ofl^Ells^-: i-§--t>HSl(82), i -§-^1(107), i#^l(132), ^V°l;2i = 3_l(89), i#n-2.3.1(101). 3l 
&n— ¥-1(126). £<4b-¥-«(112). (98), -fKHI 1(144), -fKHll(154), ^-^-1(187). 

1(200), 1(213) 

o^fr- o-#^-oll(200), m-#^^^(203), p— 1-^1^(200), c)"fll<^>lfl (194), 3)3)1^^(105) f-. 
oHSf: N,N-clPil^i#o>nlS.(153), N-*lll3]l-e]<&(202). N,N-^^l<>HlH4 n lS-(194) ^. 
-n-^" «-fr ^1 ^11^^1^(189) 

MS171 ^--S- 3W§-ff: ^-sqHl(184), °fl 13H<?HrlJ= ^(220), o}clHlEf (295) f-. 

aj-tf*: 31^1(162) -S-. 
H^fh-B- ^-i* 3}-^"§-R-: ^1^1(116), 3H-U30), 311-511(88) g-. 
4S#H.oHl^l°lSf 3 r: «lll-as.#«.oMlEllolS(192) 

#e]€-ff-: °fll^!#&ll-(198), clo)113!€-e|#(186), H5.13!€-ell-(188) g-. 

°lllia#el#<a-lollBllafl-: cl<HH3!^-el#S.^olll<HlEfls(i95), 1 31 # 3 #^1101131 = (159), ^°M31#el 
#5Li^flofliHl£(230), Se|olll?l^^#^°fll^tfl = (222) 

H***: Y El 5.^(206), Y -ttHl-sL3-*(207), Y 3.^(216) f-. 

^Wf-: 3 -¥-ElS. ^-1(245), 8 -a>ylS^l(256) 

l^ofl A}-g-S]ir ^^cf^a, b ^ c« *M51 -a-^^Vfe ^71 f^*fl -a^sl-, ^71 ^**fl 2:^21 <g4|4H ^slfe 
2^ ol^-Sl f^S. o]^^ a.^- f^sfl ^H^s. ^ch 4 ^-^1^ ^-th ^1* *<H ^ ^ 

1^ °1#21 ^^1 ^".o. ^av^cl ^0.3. f^SfJl i+Aj, Cf^- 1# «7>S>J1, l«V^o] wj-^ 

4^- f^l<y*Hr °1^^» ^sW^>, °1 °1^^2iS.fe l«v^o] e}-«ii ^-«>H1^ s<H€^, 4^^, 

j2.^o)^ ^^7l>«- ^-2:, el->iHllel^- ^-2: 1-^ 1S>^- ^-2:( ^SJ-j 34^ 11 »1 13~23^1 °1*H1 7l^M, Sr 

*1 ^)1 17*11 °1^1°)1 7l^€ £6* ^)olcf. 
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€■ 1^ «V?]CH 2^#o|M §^*fl <a^>7f ^^Wl -8-««*V7l O^cfrfc A>^ofl ^-SL^- ^.9.7} Si^. ol nfl-g-ofl, u>o] 

3 f>3] f^sfl cfl^i«ll^ 3#*(°l*h r *3^j Gie]-al ^H, 50% o)^" 100% °l*h 

60% <>1# 100% «>1*K fi-Cf H].^-3lsl-7llfe 70% 100% °)SKI uV^SJ-c}-. c^HH, G1-& 

°] S/«H1 € ^KfiLMl ol H/^ ofl ig -M-Ml o] e/q ufl <g?K!iLu|l o] E/ofl <go|| ^?>^M| o] e =20/20/20/20/20(201: ^ 2) Sfl 

a)nl)sl 2^-1- £«-8-"Wl LiPF 6 °l \%/es\ a] -§-3. -§-*flsH Sife -8-°Ji < ?] 3i*fl^H 3m -&-§-£- 

^tt* Gl* afojc-l -§--§- 2f 0.1mm s|5L J=- -fre)7l*$W 5=i$- cf-§-, 120TC4H 24a]^ h|- 

^S^JI, cj-A} 1201C ^-H 24^1^- ^1^2:Al^A-1 ?J<H*lfe f^*)l ^2] ^^(Dl)^, ol aj-g; ZL^S] 100** 
Jf *2| 70°C°I1*1 74Am c)-§-, 200^^31 sfls oi4*Vi. l-g-g"§- 120"C°)H 24a1 

1} 33 f^(D2Hl cfl«flAi ^^S>jl, c}|-ilo S a}.^ #o|cf. 

^^•^Gl(%) = (D2 /Dl) x 100 



£ a>Old SAj^oflAl^, ^Sfl7} <yA>2l ^Aj-O.5. #7fl*>Jl SJCj-fe A>^ofl ^-=-^ ^^.7> f« 

<yA>2l ^-4^ ^A^n]^ ^°]^ ^ Xl^. «>°Jcl ■fMfc'tHN cfl*l f^S|| °}X}2) 

^^-^ 50% 100% o|S>, h].^-3)*>7|1^. 60% °H V 100#^% °1S>, «V^S>?flfe 70% 100% 

oj 3W, 60"C°fl*l2l ^MS ^n> oj-qe)- ji^7) ^-g-^s] n>3*)«}-i4-.ol tfl 

-6-7l^-AV D fl ^^(olS>, G2j Bf 31 H>?1^ ^^*>jl 5a -fM -g-A> D fl o|j tfl f^Sfl ^Af 

2) «-§-£- 5.Al^cf. 



^*}-%= G2fe #7) Gl^ -il^^^l^ °i<H^fe f^^Dm, °1 ^* ^.^J^ 100^^-f-^Sl -fi-71-g- 

*V"ll(»>?lcH a^*sl »1^*H1 AV-g-€ -B-^^-AlDflsq-^-Qj^. Jg-XVnfl )ofl 30TC°1lAi 24A]?_V ^^1^ 4^-, 200^^2] flls 
c^^*M, *n#°fl «-§-^* 1201Co1|^ 24Al^V ^l^-^Al^ 510] # ^ (D3)0 ,i t|)«R>H 4-§"^S ^ 

^014. 

«fl-*G2(%) = (D3 / Dl) x 100 



<a-#, #&)ol]l^!^Afoi3, l-elHl^sjl-el^, oVHl^l-S^ o>hKl>°I4 ^^1, ^-^^5fl°J^ 2fe 

iJ-elloiAi-om. w|^°i#2i ^ qq, ^Aj ^el«l^<a-#, ^ ^°}3.%^, l-el°fll^^^#, t^^4 



oliH* f 1 ^^ H7>** *«-*fl °j7l- lf^-f-ofl cfl^H 5^^ »1«>7> hV^«|-t^. 
2. ^^--g- ^E^el 

-g- HfoJC-1 ^Aj^-dfl, -S].7l #^#^olu|- ^7M1» ^^"SH •& ^Sl^# 
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-§-^ «-S#33.fe. «)^^ ^<£, MCMB, 31^1^1 fbt zflS, 5L^i^ 

AxMyOzCa, A^r ^^lM- ^<>1^, Co, Ni, Al, Sn, Mn §^ ^ol^o)^ l# o}^-, Ofe 

M-El-ifl^, x, y, zfe 1.10 >x >0.05, 4.00 > y 0.85, 5.00 >z >1.5^ ^^2^ ^o]cf)5. X^Sl^r ^_ 



^ ^'£3'?] e)#°l£r ol^^S. Al-g-Sj^ SM^, S-t^l ^l^VSlxl &^C11, e|« T iS 2 , TiS 

3, MoS 3 , Cu 2 V 2 0 3 , V 2 0-P 2 0 5 , M0O3, V 2 0 5 , V 6 0 13 ^ ^ol^Aj-^olufLiCoOz.LiNiOz, 

LiMn0 2 , LiMn 2 0 4 -l-2l alf-^-fM ^ -§-ol ^4. e^oj, #e|oHl^^, ^^-p-sll'diffl £ 



tflsh f^7|$o_3. l~l,000nfl, M>^-a]5>7fl^ 2-500*11, Ji4 a>^s>7l|fe 3~500«fl, ^-i^- 
d a>^5>7l|^ 5~300ufl7> S|5M=- Hfl^cK *\°-&, ^#3H ^« ^f-g- 

J1^5]^l U^s^l ^fl^tJvSift, 3^-8- g-^flo] ^--g. ^7>§H 4i-gr ^E-iL 2: 



(^7>*fl) 

SA«I| nl-e|-, £ ^eleHlfe w><?]el 2^-§-°fl ^7}^ 534 ^-<a^- ^SL^^IM- -frl-sMl* 37>*H5= #31, 

3. e1#°l-&- 3^- 

#71 -g-^ f-^l ^^^1^] SisVJi, ^1^ 

^ f-sl ^^l"?] 5!* AV-g-^t}. ^slfe 3J£- ^q^m, ^7)17> 0.001~0.5mm ^5L°J 



*alBl» ^^^l^H £^*>fe ^£^-1*1 <^1» ^-^ -1-^1 01^^, ^(dip) 1 ^, e1*Hil- 

-g- oM^nV, -B-7l^-^VDfls. £2- b 0 H^ 0.5. XflTH^ ^v\}7\ UtiV^ 0.005~5mm, 

a>^S>7)lfe 0.01~2mm7> 5^^ ^o]c|-. ^ 51 ^t*) *V^£l^ ^j^- o>u|^ t ofl# s-o^ ^ 1^, ^ 



- XI 



§-7fl^-*1 ^-2001-0099909 



4. Hl#t»l^- ol^V^^l 



■& #^21 elf-o]^. o^>^^fe ^sfl««oi4 £ ^s] elf-ol-S: °l*l-*i*l-g- i^Hrdl, n}-eH ^|H|eil 

1; 4|s|e||olE)« -f-sH X7fl°l ^l^-tf-fr <}-§-. fl<>H ^l-S^Hl ^sflofl^. ^<y^ <$^. 

# -S-^-cf. 3*121 a«it§, AiH^, 4*8, €^ *3 ^|o)£ ^4. 

f^ofl tt|.^A-| ^l^S. 71 ^-i: 5J-ir ^Sj^ #4. 

^sfl^-S-^r, *<H ^efl-f El 'H — S°HE^1~8-* t Stlte*l. LiCIO 4 , LiBF 6 , LiPF 6 , LiCF 3 

S0 3 , LiCF 3 C0 2 , Li AsF 6 , LiSbF 6 , LiB 10 C1 J0 , LiAlCl 4 , LiCl, LiBr, LiB(C 2 H 5 ) 4 . CF 3 S0 3 Li, CH 3 S0 3 Li, LiCF 
3 S0 3 , LiC 4 F 9 S0 3> Li(CF 3 S0 2 ) 2 N, 2]# 1-°1 9X^. 



o}z\Q ^sfliJ-i- -g-SilAl?)^ -g-Dfl(^«flo!j -g-nfl)^ <gw}-a| 0.3. AV^-51^ 5Jol>g s-^trl ^5]fe ^ £S 
^^KsLMH-E, ofl^^?>^.Ml°lB, -^-H^Ksii^MH, cHl^JiMMB, i^°l)l?l-JiLMHH -f-sl ?m>-11 0 lS^-; Y - 
Jf «a*S ^sl q-S^-; SeHl-^Hm, ^Hl 3] = , 2-^l^l^m, 3] E.e>*l = 3.^, 2-^11 

EflHel-«lHS.^f} -f-21 oflEfle cH^fc^lE. 1-21 t^^lHf; 1,3-^4*^, 4-Dfl^-l,3-cl^S 1-31 

o^lEule^om- qeS-^m 1-21 ^rfc^-Fr 3l-^#Tr; if-S^lli, ai-tHIt, ^-tHrU, 5.5.311^ 

Dill, HSBj-g-iH^ 1-21 -B-7l^V ofl^Efle oIaVe 3 ofl ^Efl e 14 ^A> C j D )|g i ^clofll, <el:*]-tl ^ Q 

>tVcl oil i tils 1-21 cl^epjff-; Sel^sHJ-ff-^ifH!-; 3-^1^-2-^-A^el -1-21 -a-A^el 

c] fe fl.; 1,3-HS*#S-, q-HEl-^g- 1-21 1-21 cj-s-ol q. 2 ^ £^-8-nfl* A>-g-^ ^ & 

4. 



■4M °\] 

?! %fe ^-t*l <a^sl*l f^lg^m. 

^ Wl 51^1^21 ^ ^^121 Ig7>fe ol§V2l Mj-^ 0. S ^JSl-^Cl-. 

® ^^f^: ^i^* 3cm x z]ol 9cm ^^-Sl-JI, zH« 0 V*j=2l ^^^(cf^-S^-Ei 4.5cm 51 ^ lmm^l i 

Bll<a5fl^^- 7l-^0_S. *H 180° ^« ^-f°11 ^el^l £^21 ^Eflofl cflgflA-1, 10^21 #^-g- ^7>S>J1, 

lOnfl ^^-ofl ^Hl7> ^si ^JjsW ^ ^-f » A, mil I7fli ol-S-21 51 «l-el7> 

» BS SM, 2^1^ sg7V«|-5acl-. 

© =@7j-H: ^-71 ®2l- ^-<asl-7ll ^^-Sl-Jl, iHMHdSS.iMMH:^*!'^ ^11", JIS Z1522S 33" 

aI^a^ ^^-^ jl^Al^jl, EllolH* tl-Sioll ^-21^ ^-f si 7j-£(g/cm)# zl- lOffl^ ^^SM, ^ 

(3) Jl^: S7l *>7l i^«o V ^ A>°1« ^ 3^ol#^2l ^^.^olcl-. 



0 j,^. ^aj-^ a>o!^ ^.Aj; s>7l ^ JIS ^)12:«- ^<?]^ ^d^l* 65TC «-^7lS>, -g-^-Al^(^AHU~4, «1 

JH«lll~2)^r o^-i- ^ 211-^3. 0V~1.2V^H, ^^-^^(^^1^5-8, ul 51^13-4)^: -g-^ ^El-f-^-S. 3V~4. 
2V^1, 0.1C21 ^^^-^^.s. 3A>ol#*fl2l «J-^-g-^=(^fl=mAh/g(«-^#^ ^))^ 50 ^>ol§^2l ^-g-^=Ca^ = 
mAh/g(«^#^ #^S>31, 3AM^*l|2l ^^-S-^l 'flsH 50A>ol#^|2l ^-8-^= Hl-lr-fr 



- 12 - 



• 



-g-7fl^-*l ^-2001-0099909 



3.91^ 3*13 IH^Itt^WI 20 wW, -g-^ #33* 18^)ofl AA ^ 1" 

e)lo)^>|j o_ s 5<asl-7ll £3.SKn, ^OTC^-^ 15 #2:7HH ^IStl-cf-g-, cf>«-l tI^^Ha] 5mmHg, 120-C 
<HH 2*l?i ^Td^*!- t}-§-, 2^ f- =3)^5. ^£7}- ° 0 ^ol 3.2g/cof, 1.3g/cnfS. s]£^. oj-^oj 

t}. °1 ^^-1: a!^ 15mmSl #eWM. *itJ 18mm, 25^m^ fel£^««l cf-g-^S. 

^E)|<ye)l^-g-^l°I S"?!^ ^#-g-7)(*]7j 20mm, 1.8mm, iE)|<yel|^g- ^1 0.25mm)#°ll ^«>^cf. °1 -g-7) 
Si ^-7]7> ^VSM S^SL-S- ^oj^ 7l]^# 7ti*l]Al^Ai sq^-g-7lo)l ^*fl 0.2mm<>l ^ 

Efloi2)li^-2l sg-g- JL^a] 7lJl, #*m-8r •a^Al^, A^ 20mm, ^) ^= 2mm£l ^<?i% 7412^4. 

= 20/20/20/20/20(20'C o 11^Sl 3 «1 ) -g- ^ -8: 



°}3.m-$2-o\]mm-£ 82^-, ^H^^-S-?-, J f-^^ < a 10-^-, ^]^^^e)l-^")lE|-3l5)l^e 3-?-, Scil^HH^l^iAiq-E 
# 2-?- ^ 4%-tlH:# 0.3^-ofl # 250-f-l- ^7>sl-Jl, ^£ 60°C, 8^1 7_1 f^^cf. jiBjji a^?> 

*1 4-5", 10%s) ^S.M^> ^r-g-^-fr $7>*H pH6.2-.S- S^sfJl, pH 2:^ £$4. 

c^, ol P H S^-MTJ e^^l, -R-71 ^-tf-nfls N-Bl]1i3]-i-3-&(°lS}-, r NMPj B}i S>715. ^7RV ^, 

<H^3l5)lolEl# A}.g-$. ^-oj-g^ 80 - C ^.fi.o| ^aflA^ ^^7lS. 800ppm°l m^\A ^^-frS}^ ^17)«>J1, 

f fl-flfl °J^>(^^^-)7> 13%«?1 NMP -g-*V^-§- ^S14. 

f^l ^-g-olH 2«1)S. ^^2} NMP g-iHOj, -g-f-^-^l 2-f-, ^■a^'S 96-^<Hl NMP-& c-| ^7>S> 

<*) S«VSVJ1, H^^- ^£7> 42%<J] *5lEl» ^)12:SV^4. <^7loflA^ ^o^^l ^e]El» Af-g-^c^ Aj- 7 ] Hj-^ o. S -g-^^^ 



A}-g-SKr ^^=^1] g-* Xl^l 7l7flS]<H ^^-5. ^7J?1 <>l^<H|fe, ^S-^Sl-Tfl S><^ ^«-o>aiCl-. u>^V7l- 

^zttb 5%Sl ^^el-f- ^-g-^-gr ^7>*>c^ p H7S S^^i, P H £^ e]-^i# ^aa^. 

pH eftii^l- Aj-g-?!- 5J ol^o)]^ ^A]o]]i4 D }^;M£ f^^l <a7>Sl NMP ^r^^^ ^liSVJl, 



A}-g-S)^ cf^^l] g-* Xiofl 7l7.fl^ tfiS ^7|«- 74 ol<2]o1]i= ^Aldillii} -i-^Sl-Tll ^^«>^4. »H^MS 

t!- 5%2l ^Aj-sj-q-e^. ^7>s>«^ PH7S a^s|-Ji, pH 4^l^# ^a14. 
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°} pH 2:^ AV-g-t} 3 °lsH*r. ^HU4 4l^|S ^tfafl <y*}s) NMP Sr^-gr ^l^ji, -S-^^-a- 

(a|a<^l2) 

>M--8-3fe 'cWl 71^^- tfls 3 oi^oi)^, ^Aio)i24 ^-<n*>7fl sH f^*l-$t}. "R^M-g- 

!}-§-, 10%^ <a-2.q«^> ^r-g-^* |7}SM pH7S. S^SfJl, pH 2:^ ^«!^» ^ftth 
»1 pH 2^ efaiit AV-g-^t- 3 oisqofli- ^Aioflij!). p^7}^1£ <U*}9] NMP «4HI-ar ^sl-i, -g-^q-l- 
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^A]«qie|A) f^Sfl <$Z}2\ NMP ^V^-fr 1.5*. ^^-f- **tt*H 1.5-?-, *H3*3S. 3^ 

«g cflAiofl 3tSl> e]# 92* S i^xflS. 5*1- ^SKa, .2L*8£-<>| 55%7> sq^-S- NMP# t\ |7}SM, 

(^Hl6) 

^a]o)]2o11^ <g,g. ^Sfl °Sz}2) NMP -g^* A}~g-$- 3 olSHxr, ^AH15S1- =}il7}^ S><^ £534- 

^AHl3o)H f^*fl ^^2] NMP ^ojl-g- A>-g.$- O^o^ Aj Alo ,)5<q. u^7MS SV<^ ^^q-^. ojfttf. 

(^Hl8) 

AjAio)) 4 oflA^ <g,g. NMP **I^-§- a>^-^ 53 ^H5£]- pi-^]-7l-^l5. <£^*iq-a- "SS^. 

(H1JZOI13) 

Hliil^loHA^ A]-^.^ <yx>^ NMP -g-^-a- A>-§-^ 3 ^H5<4 #7W1 .gOJ 

*\*L<%2W A}.§.^ f^afl <$7\2\ NMP Af-g^ % o]S]c^^ t ^Al^5S+ v}&7}x]3. «g^*l^* <2?X 
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sll-oi^ oi^x] hKIc-1 

^Sfl6» : H^iffl7>iiLMHB/^eiia7>J^ = 20/20/20 

/20/20(20 o Co)H2} ^ajH])^ ^ £^-g-"lH LiPF 6 °l 19/ 1 -g*flsH 5Utt -g-^. 
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ol^^ ^-g- H}°1d] 2^-§-. 

3^*<h 4. 

*lll*J- ifl*l ^113*J- ^ *V *j-ofl ^<^^ t ME| 7 i t ji-B-Sl-fe iJWHH -8-efl*Kr <g£ 

^ ifl-Sfx] £>ir a^o S sf^ e^l^r 3^-g 

^, H-#^7l^ofl lJ-^71 S£fe ^1* °J-^7l» a.-B-sm 0 V3^-t>, oflEl-Sl^: ^ HSS^fl^l 1# s. 
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«• ^-acj-^cH] cfl*M o.i~20^^% ci ^--fl-sKr 3J£ ^-^-2.3. 3-§-°l-& ° 1*1-^1 ^-§- «>?lc| 
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